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Dr. James L. Liverman
Assistant Administrator

for Environment and Safety
U. S. Energy Research and
Development Administration

UazMngton, D. C. 20545

Dear Dr. Livennan: “

In response to your request of August 11, 1977,
of Enewetak Atoll vere reviewed at a meeting at

.:

plans for the cleanup
the Nevada Operations

Office, August 3.5-17,1977. A list of participants f-nthe review is
attached.

Prior to the meeting, the reviewers were protided copies of documents
xelative to the development of cleanup criteria and preparation of
the EIS. Supplementing these vere briefings by Joe Deal, Tommy
M&raw, Roger Ray, and members of the Staff of the Defense Nuclear
Agency. Mr. Stevens retiewed the Environmental lmpact,Statement
and Xajor General Shedd and Colonel Hemler described operational
@.ans for soil cleanup and crater disposal. In addition, Mr. M.
6ates, Manager of the.Nevada Operations Officd, met with the retievers

1.

discussed points he radsed in his letter to you.

reviewers addressed two primary tssues:

The criteria for cleanup of the islands contaminated with
plutonimm.

The plan for disposal of plutonium contaminated soil and
other radioactivity contaminated debris in the Cactus Crater.

Several. other related issues were addressed during the discussion.

Summary of the Reviewers’ conclusions DOE ARCHIVES

( Zhere was unanimous agreement that the criteria for cleanup
of the islands contaminated with plutonium are reasonable in

Lthe light of present
pose an unacceptable

knowledge and
health risk.

their application does not.
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Although the reviewers identified ●lternatives that may be

R.
.

preferable, there was unanimous ●greement that the planned
~lacement of plutonium contaminated soil and debris in
concrete in the Cactus Crater does not tmpose unacceptable
-ronmental and health risks.

Review of Plans for Cleanup of Enewetak Atoll

L Criteria for removal of contaminated soil

The reviewers considered the criteria for the relocation
of approximately 10 Ci of plutonium from dispersed
locations i.nthe terrestrial environment to a central
bcatlon in the Cactus Crater on Runit Island.

I’herevfewers concurred vith the 40 pCi Pu/g soil
value adopted in the Environmental Impact Statement
as a minimal action level and with 400 pCi/g as the
mandatory cleanup level. Using the assumptions in
the EIS the reviewers estimated that the lung dose
resulting from lifetime inhalation of air containing
= equivalent concentration (100 Vg soil/m3 air or
4 fCi Pu/rn3)would be approximately 0.01 rem/year,
or 1 mradlyear, assuming a quality factor of 10.
This compares with the proposed EPA federal guidance
value of 1 mrad/year to the lung from transuranic
el=ts in the environment. The retiewers believe
that lung doses from inhaled plutonium will be
considerably less than this for persons living
and working on the Atoll because of the small land
●rea which minimizes buildup of plutonium concen-
trations in the air and because of the consemative
assumptions used in estimating dose; e.g., all
contaminated soil was considered respirable, the
concenCratfon of soil in air was maintained
constantly at the 100 Mglms level, etc.

,

The retiewers recommend that more specific guidance
for application of the criteria at plutonium levels
between 40 and 400 pCi/g be developed for the Task
Group Commander.

p*~ &cH@
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: The Environmental Impact Statement indicates that
gOSr ad 137C13in the soil and the uptake by plmts

ia the major problem +lch till limit the occupancy
and utilization.~f certatn islands of the Atoll.
Certafn soil amendments that have been shown to
significantly decrease the uptake of these radio-
nuclides may be useful for hastening the re~bilitatfon
of the Atoll.

‘.

.. B. Disposal of plutonium-contaminated soil and debrs._.in
the Cactus Crater

..

In examining the question of disposal of contaminated
sofl and debris, the reviewers considered potential
human health effects, future maintenance and monitoring
requirements, retrievability, potential restrictions
on access to Runit Island, implications and risk of
reopening the Environmental Impact Statements costs,
quantities of debris, and engineerlrtgproblems.
Weighed against these considerations the reviewers
agreed that the planned emplacement of concrete-
encased plutonium-contaminated soil and debris in
the Cactus Crater would not in itself impose un-
●cceptable human health risks. The method could
result in the gradual release of this plutonium
to the marine environment; this would be in addition ‘
to the 1500 Cl already in the lagoon sediment.
Eowever, for the vorst case invhich 10 Cl Pu is
added to the Crater below the water level, the
local lagoon vater plutonium concentration would
not increase more than by a factor of two. This
could lead to an Increased dose of a few mrem
per year to a person who obtained all of MS food
from the local marine environment.

Several alternate disposal schemes, while not - –
—... — .—

significantly influencing the health risk.prospects,
tight be preferable. While it may be inadvisable
to change disposal plans at this late date, the
reviewers believe you should be aware of the possible
advantages of other methods.
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OCean dumpin~ & considered to be the preferred !
~lution by most of the reviewers. While the- {
quantities of soil and debris are high (75,000-
225,000 yds3), the plutonium inventory Is ●stimated
to be only in the order of 20 Cl, an insignificant

I
amount to dump into the Pacific Ocean compared to
that which Is.already present in the ocean from .,

ueapons test fallout. Presently 3-4 Cl 16 trans-
ported from the waters of the lagoon to the open ocean
aach year. We understand that EPA interprets PL 92-532
to effectively prohibit ocean dumping by the U.S.
E6wever, the U.S. has contributed technical guidance
and is signatory to the international agreement on
the dumping of radionuclides in the ocean under the
London Convention which “allows” dumping of much ..

larger quantities than 20 Ci of plutonium. Advantages
of deep ocean dumping include the removal of the
plutonium completely from the Atoll environment and
the elimination of the need for any future monitoring
and maintenance. However, the EIS would probably
have to be reopened and an oceanographic su=ey
performed.

Lagoon dumpin~ as an acceptable alternate to ocean
dumping minimizes international ramifications. Since
soil would be slowly dispensed to the lagoon during
the cleanup and only a small fraction of the bound
plutonium vill be remobilized, the actual impact on
the lagoon water concentration will be slight. It
can be demonstrated by computation that less than
0.01% of the plutonium vould be remobilized to the .
solution phase during disposal to the lagoon. The
majority of material would settle to the floor of
the lagoon. Concentrations of plutonium in aquatic
organisms might increase~ but since .rheresidence
time for sea water in the lagoon is about 150 days,

—-

the concentrations would shortly be reduced to .
ambient levels. Again, the EIS would have to be
reopened and permits obtained from the EPA,
?ederal agencies and the Trust Territory.

other

poE’mcHl@..
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Terrestrial disposal on Runit Island with a
concrete cover would have the least immediate
-act on the local marine environment in that
remobilization of the radfonuclides from the
till to the groundwater and eventually to
the lagoon is minimized. This method would
maximize potential occupational exposures during
the cleanup operation.

Terrestrial disposal by covering the existing
contaminated areas on Runit with contaminated
#oil removed from other islands, but without
concrete cover, was also considered. This
would reduce the average surface levels of
plutonium on Runit, but might require quarantine.
Both terrestrial disposal methods would allow
retrieval of the plutonium. Both would require
reopening of the EIS.

Other methods for disposal of plutonium were
proposed. One interesting possibility is the
application of mining and milling techniques to
8eparate plutonium from the soil of Enewetak
Atoll. The reviewers were not aware of this
hafig been explored. While such a technique
could not be available for application to Enewetak
Atoll, it might be useful at other sites in the
future.

Future ERDA Commitments at Enewetak Atoll

According to the Environmental Impact Statement, ERDA
fa committed to long-term monitoring the the Enewetak Atoll.

Planning for this responsibility appears to be incomplete.
The reviewers offer the following suggestions:

1. The environmental monitoring program should be as
Inconspicuous as possible-and should be aimed at
~timating radiation doses to tlzeinhabitants of

- the Atoll.

2. Any activities carried out by icdividusls other than
the Enewetakese should be conducted only if it is
ascertained that the activity has minimal impact
on the inhabitants.

5002VI0
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Durhg the next threeyears a study of
resuspensionof plutoniumfrom 6oi16 in .
circumstances typical of those that will
occur when the fslands are reinhabited -.
should be conducted. It la emphasized that ““
thfs should not be a study of resuspension
associated with cleanup activity per se. ,

information applicable to the Enewetak
peoplewill be invaluable in impro~g
astimates,of radiation dose to human beings
returning to the islands and will assist
In reaching decisions about future use
of t?pecificislands.

The EPA regards the crater disposal method
as temporary storage. Under this view,
maintenance of the concrete structure may
be required. The Defense Nuclear Agency
regards this method as permanent disposal
which would imply no maintenance. This
could lead to uncertainties of responsibility
for future activities at the crater site.

A programmatic effort must be tnitiated to
communicate to the Enevetak people the
nature of the risks to which they will be
qosed . The potential risks associated
with living and visiting the various islands
mat be made comprehensible to the people
from theirperspectiveto insure their
understanding the need for restricted
●ccess to Runit, etc.

D. Concern for incomplete cleanup

The reviewers were concerned that the cleanup
program, as defined in the EIS, could be terminated
before completion if the funds and other resources -
●ppropriated for the effort proved to be insufficient
due to underestimates of the magnitude of the amount
of soil that has to be removed.

.

,
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In conclusion it should be emphasized that only the adequacy of the
cfiteria and disposal methods were reviewed and that the operational
plans for assuring implementaticms of the cfiteria were not examined
‘h detti.

I
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IE3Ma.mJ. Bair, Ph.D., Chaix&n

. .
1.
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.. :”.. . ... . > . .
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MSmager, 150medical &d En*nmental Programs .
- ~tel.le - Pacific Northwest Laboratory

-d

ORkster ~~.Ihncis, Ph.D.
95i3.Scientist, Ihvironmental Sciences Division
&k Ridge Natimal Laboratory

. .

&Wlr.H.H=ley, Ph.D. . ‘.
IEizctor, Health and Sdety Laboratory
U.S. Energy Researchand DevelopmentAWstration

.&3&.Y. HeAy ~ .

.. . .

. . . .

. .

AksistantLeader, H-Ditision

I&: Alams Scienttiic Laborato~ ..
.

..’.. .
. ..

. ..- -.. ,

Research Institute

153ggrO. Mcciellm, D.V.M.
~ctor, InhalationToxicology
12xrelaceFoundationfor Medical

VEktbrE. Noslddn, Ph.D.

Education and Research

=etion Leader for Marine Sciences,
iX&&nce Evermore Labxatorg
..

Wham Ogle, F%.D.
ml W. &!+thAvenue ‘

Environmental. . S-2ences Division

Atzhorage,Alaska

W133am L. Templeton
M50ciate }knager,
B3ttelle- Pacific

99503

EcosystemsDepartment
Northw=st Laboratory -

. .

. . ~.”C: ‘I%ompson,Ph.D.
=nior Staff Scientist,BiologyDepartment
IKttelle- PacificNorthwestLaboratory . .

JbsephTrimblc,Ph.D.

ResearchCenter;Seattle

.
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Observers.. -.’..

a

. . L. Joe Deal
hsistant Director for FY.eldOperations
Ditision of Operational and Entironment~ safety
W. S. llner~ Research and Development Adndnistration

. . .

Tommy F. McCraw
.Divisionof Operationaland EntironmetialSafety-
U. S. Ihergy Research and DevelopmentAdministration

Roger Ray
Assistant Manager for fitironment and wety
Nevada Operations Office
U.S. Ener~ Research and Development Administration

,Paul B. Dunaway
Director. EioenviroxmentalSciencesDivision “
Nevada~@erations Office
U. S. Energy Research and DevelopmentAdmirAstration

.. .
. ..

:
. .

.

. .

I

.

Lt. Col. EdxhI T. Sti31, D.V.M., USAF
ResearchProgram Coordinator
JLnnedForcesRadiobiologyResearchIkstitute
Defense NuclearAgency

●

. ..”

.

.’.

.

Bmce W. WachholzfPh.D.
- Office of the AssistantAdministratorfor Environmentand Safety
~. S. Mergy Research and DevelopmentAdministration .

.
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i~fense Nuclear Agency .
.

s.

Ma$or GeneralItDliam
, Deputy IHrector for

E. Shedd, ..USA
Operations and Administration

.

i,.Br5.g.General GrayscmD. Tate, USA
Comander, field Conznand

.- Col. John Hemler, USA “
Director of .Operations,Field Command

...

IA, ‘Col. Manuel Sanches,USA
I@stics Directorate,Field Command

Mr. Thomas Flora
.

Ugistics Directorate,Field Command

Hr. Milton E. Stevens
LogisticsDirectorate,Headquarters

Dr. =ward T. Bramlitt,Commander
Uland APB, Field Command. .

. . .

CaptainRonaldM. Spencer,USA
F’i&d Comi~md

. . .

Col. CharlesJ. Treat,USA
ltkld .Commnd

. . -*

.
.

E !3. Ener~ Research and DevelopmentAdministration
.
Gen.M. E. Gates,Manager
Nevada OperationsOffice

Paul J. Mudra, Director
Operations Support Division

#
Nevada Operations Gffice.-,

*. V~eA. Bliss,NOR
T

~vironmental Monitoringand SupportLaboratory
Las Vegas, Nevada .“
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